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Weed control in cassava has been studied relatively 
little. Given its hardiness, this crop was believed to 
tolerate competition from weeds without undue harm. 
However, in Colombia, the presence of weeds during 
the first 60 days of the crop’s cycle was observed to 
reduce yields by about 50%, compared with cassava 
that was free of weeds throughout the cropping cycle. 
Weeds pose a significant problem to most cash 
crops and, particularly to cassava. Weeds tend to 
determine a plant’s development and its later yields. 
The importance of weeds to food production and their 
control is clearly documented and supported by the 
literature. To achieve economically viable production, 
losses caused by weeds must be adequately controlled. 
This is very important for both the productivity of 
high-yielding genetic materials and the development of 
technology packages. For cassava, this problem is of 
such a magnitude that it sometimes represents 30% or 
more of production costs. 
Control Methods
In cassava, as in other crops, control must be 
systematic and integrated. Different options exist for 
controlling competing plants, whether cultural, manual, 
mechanized, chemical, or combinations among these 
approaches. No single control method exists that 
adapts to all the problems (CIAT 1973, 1976, 1979; Doll 
and Piedrahita 1973, 1976; López and Leinher 1980; 
Rodríguez 1989; Carvalho 1990; Marcano et al. 1995; 
Quiñones and Moreno 1995; Baéz et al. 1998; Girón 
and Alfonzo 2000; Rosenstein 2001). 
Cultural control
This method groups specific practices that enable the 
crop to be more competitive with weeds. Among the 
most significant agronomic practices of this control 
system are correct selection of cultivars, use of good 
quality “seed” or stakes, optimal planting density, and 
crop protection. 
Manual control
As a consequence of the cassava plant’s slow initial 
growth, several passes of weeding must be carried out, 
using manual implements, until the crop’s canopy 
closes completely and limits weed development by 
reducing the availability of light. This method is used in 
small plantings where labor is available and 
inexpensive. 
Mechanized control
This method is usually employed in combination with 
manual or chemical control. It consists of using tools, 
such as cultivators, rotaries, or agricultural hooks, 
pulled by tractors or animals that pass between the 
rows and furrows. It starts 15 to 30 days after the crop 
is planted and continues for as long as crop cover 
allows it. 
Chemical control
This control involves the use of preemergent 
herbicides, which prevent weeds growing for 45 to  
50 days, while the cassava canopy is still open. 
Because chemical control is usually insufficient for the 
period of cassava development, the farmer must 
conduct later weeding activities. Critical shortages of 
labor and its high cost mean that, currently, chemical 
control, because of its advantages, becomes a practical 
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Table 7-1. Herbicides, and their combinations, for controlling weeds in cassava crops.
    Product Characteristics 
 Commercial Technical  Selectivitya Time of Dose of commercial Type of weeds
 name  name  applicationb product/ha controlled 
 Karmex Diuron M Pre 2.0–3.0 kg Broadleaves
 Lazo Alachlor H Pre 3.0–4.0 L Grasses
 Cotoran Fluometuron M Pre 4.0–5.0 L Broadleaves
 Goal Oxyfluorfen M Pre 2.0–4.0 L Broadleaves, grasses
 Sencor Metribuzin M Pre 1.0–1.5 L Grasses
 Afalon Linuron M Pre 2.0–3.0 kg Broadleaves, grasses
 Treflan Trifluralin H IBP 2.5–3.5 L Broadleaves, grasses
 Dual Metolachlor H Pre 3.0–4.0 L Grasses
 Roundup Glyphosate Non-selective Post 2.0–3.0 L Broadleaves, grasses
 Basta Glufosinate Non-selective Post 1.0–3.0 L Broadleaves, grasses
 Fusilade Fluazifop H Post 1.0–3.0 L Grasses
 Gramoxone Paraquat Non-selective Post 2.0–3.0 L Broadleaves, grasses
 Karmex + Lazo  M Pre 1.0–1.5 + 1.5–2.0 Broadleaves, grasses
 Cotoran + Lazo  M Pre 1.0–2.5 + 1.5–2.0 Broadleaves, grasses
 Goal + Lazo  M Pre 1.0–2.0 + 1.5–2.0 Broadleaves, grasses
 Afalon + Lazo  M Pre 1.0–1.5 + 1.5–2.0 Broadleaves, grasses
 Karmex + Dual  M Pre 1.0–1.5 + 1.5–2.0 Broadleaves, grasses
 Cotoran + Dual  M Pre 1.0–2.5 + 1.5–2.0 Broadleaves, grasses
 Goal + Dual  M Pre 1.0–2.0 + 1.5–2.0 Broadleaves, grasses
 Afalon + Dual  M Pre 1.0–1.5 + 1.5–2.0 Broadleaves, grasses
a. Smaller doses in lighter soils; M = medium; H = high selectivity.      
b. Pre, Post = preemergent and postemergent, respectively; see also text; IBP = incorporated before planting.
and economical option, particularly for large cassava 
plantations. 
 Available herbicides. For the chemical control 
of weeds in cassava crops, several products, with 
preemergent or postemergent action, can be easily 
obtained on the local market. Their selectivity, with 
respect to the crop, ranges from medium to high 
(Table 7-1). 
 Selecting the herbicide. The diversity of weed 
populations that become established in the fields is the 
result of agricultural history. To correctly select the 
preemergent herbicides, the predominant weeds must 
be identified before the soil is prepared. Knowing  
which herbicides control what weeds is also necessary. 
Weeds that escape the action of preemergent 
herbicides can be controlled by applying postemergent 
herbicides. Farmers who do not apply control 
treatments to their crops frequently confront dense 
weed infestations. 
Integrating Control Methods, Direct 
Seeding, and Herbicide Tolerance
Cassava is one crop for which the integration of weed 
control methods is highly necessary, given that its slow 
initial growth allows weeds to develop vigorously. 
Preemergent herbicides usually control weeds for only 
45 to 50 days, at the end of which the cassava canopy 
is still not closed. Hence, additional weed control 
becomes necessary, whether by applying postemergent 
herbicides or weeding manually. 
Direct planting of crops into mulches without 
inversion plowing provides many advantages that are 
particularly relevant for cassava and the consequences 
of climate change. Perhaps the most immediate 
advantage is reduced production costs. Moreover, 
direct planting can also reduce the detrimental effects 
of cassava cultivation can have on the environment. 
For example, the soil surface is not exposed to the 
environment while a sufficient mulch of dead and/or 
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Figure 7-1. Genetically transformed cassava resistant to the herbicide Basta® (glufosinate-ammonium). This work was carried out for 
purely research purposes, as commercial exploitation of this product was not permitted.
live vegetation protects it. This key approach to 
reducing soil erosion may increase as rainfall 
becomes more intense in the world’s cassava-
growing regions. 
Mulches may also increase water-use efficiency, 
as run-offs are fewer and more water infiltrates into 
the soil, where it remains for longer periods because 
of reduced evaporation from the soil surface. 
Nutrients may also be more efficiently used and 
retained. Soil structure can progressively improve 
under such minimal tillage systems.
However, a major drawback of direct planting is 
the frequently unmanageable weed problem. As 
desirable as direct planting is, in practice, it has 
developed quickly only where herbicide-tolerant 
crops are available. In 2008, herbicide-tolerant crops 
of soybean, maize, canola, cotton, and alfalfa 
occupied 79 million hectares or about two-thirds of 
the global biotech crop area of 125 million hectares, 
the total area on which biotech crops are grown 
(ISAAA 2008). These data refer to plants that are 
genetically transformed to tolerate herbicides, 
particularly glyphosate. 
Genetic transformation is also feasible for 
cassava (see Chapter 21, Biotechnology for Cassava, 
this volume). The first evidence of somatic embryos 
and transgenic cassava was reported between 1993 
and 1995 (Sarria et al. 1995, 2000) for tolerance of the 
herbicide glufosinate-ammonium (Figure 7-1). Since 
then, several projects on transgenic cassava have been 
developed (Taylor et al. 2004), including reduced 
cyanogenic potential (Siritunga et al. 2004; Jørgensen 
et al. 2005); starch quantity and quality (Raemakers et 
al. 2005; Ihemere et al. 2006); increased carotenoid 
content in roots (Chavarriaga et al. 2009); and leaf 
retention (Zhang and Gruissem 2004). The silencing of 
specific genes through RNA interference has also been 
demonstrated (Jørgensen et al. 2005).
Other alternatives exploit natural or induced 
variation for herbicide tolerance in different crops 
(Sherman et al. 1996; Tan et al. 2005, 2006; Tan and 
Bowe 2008). In most cases, tolerance of imidazolinones 
arises from changes in the gene codifying for 
acetohydroxy acid synthase (AHAS). Resistance against 
cyclohexanedione, found in maize, is regulated by 
acetyl-CoA carboxylase, and that against triazine 
originates in the psbA gene, which is related to 
photosynthesis (Tan et al. 2005, 2006). These 
discoveries have led to the development of herbicide 
tolerance in different crops such as maize, rice, wheat, 
canola, sunflower, lentils, sugar beet, cotton, soybean, 
lettuce, tomato, and tobacco. 
160
 Cassava in the Third Millennium: …
Figure 7-2. Examples of an S1 genotype (represented by two plants and highlighted by white arrows) with tolerance of glufosinate-
ammonium. This genotype is surrounded by other, related, S1 genotypes. The difference in vigor and absence of typical 
damage in the growing tip on applying the herbicide strongly suggests that this genotype tolerates the herbicide. The 
photographs were taken at two different ages of the plant.
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Tolerance of herbicides can be achieved mostly 
through one of three mechanisms: (a) resistance at the 
herbicide’s site of action; (b) metabolic detoxification of 
the herbicide; and (c) preventing the herbicide access 
from having to its site of action (Sherman et al. 1996). 
These considerations are relevant because, in some 
cases, tolerance of herbicides can assume a dominant 
or semi-dominant gene action, in addition to the more 
common recessive behavior. Maternal effects have also 
been reported (Tan and Bowe 2008). The most 
relevant examples of herbicide-tolerant crops are for 
imidazolinone (i.e., CLEARFIELD®), glyphosate (i.e., 
Roundup Ready®), and glufosinate (i.e., LibertyLink®) 
products. Tolerance of Roundup Ready® is based, so 
far, solely on genetic transformation.
CIAT has initiated two aggressive approaches to 
identifying herbicide tolerance in cassava. The first 
approach, which induces self-pollinating cassava 
germplasm to produce S
1
 genotypes, can expose 
recessive sources of tolerance to herbicides. The 
genotypes thus produced can then be subjected to 
different herbicides to detect phenotypes expressing 
tolerance. The second approach is through the use of 
molecular markers for the application of TILLING or 
EcoTILLING (Till et al. 2003; Guang-Xi et al. 2007). 
This approach is greatly facilitated by clearly 
understanding the genes that must be mutated, and 
the recent availability of the sequenced cassava 
genome.
The evaluation of partially inbred cassava materials 
started in 2009. A total of 700 cloned S
1
 genotypes 
were evaluated in the field. Each genotype was 
represented by 12 plants, which had been planted in six 
different blocks in the field (two plants per genotype in 
each block). Each block was treated with commercial 
doses of the following herbicides: 2,4-D (Anikilamina®); 
glyphosate (Roundup®); imidazolinone (Plateau®); 
sulfonylurea (Ally®); glufosinate-ammonium (Basta®; 
Finale®); and atrazine. Although results are still 
preliminary, at least one genotype appears to have 
obvious tolerance of glufosinate-ammonium.  
Figure 7-2 illustrates clear differences in vigor of these 
two plants, compared with related S
1
 genotypes.
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